Effects of pioglitazone and/or simvastatin on low density lipoprotein subfractions in non-diabetic patients with high cardiovascular risk: A sub-analysis from the PIOSTAT study.
We analyzed the efficacy and possible synergistic actions of pioglitazone and simvastatin monotherapy versus their combination on LDL subfractions from a subpopulation from the PIOSTAT three-arm randomized controlled trial. PPARgamma agonists, such as pioglitazone, improve insulin sensitivity and glycemic control and appear to lower the concentration of atherogenic small dense LDL particles. Insulin resistance frequently occurs in non-diabetic patients with cardiovascular disease. Statins, such as simvastatin, reduce cardiovascular events by lowering LDL-C. So far, only scarce information exists for comparative efficacy and possible synergistic effects of combination therapy on LDL subfractions, cholesterol particle load, and particle number of atherogenic small dense LDL. 125 non-diabetic patients with high cardiovascular risk were randomized to therapy with pioglitazone 45 mg/day, simvastatin 40 mg/day, or the combination of both, for 12 weeks. In the present sub-study, LDL subfractions from 88 patients were separated by very-fast ultracentrifugation. Simvastatin monotherapy significantly reduced cholesterol and triglyceride concentrations in IDL, LDL1, and LDL2. The lipid concentrations and lipid loads in LDL3 remained unchanged. By contrast, treatment with pioglitazone reduced the cholesterol concentration in LDL3 (density 1.040-1.066 kg/l) from 0.38 to 0.31 mmol/l (p=0.0004) and of the cholesterol load per particle from 1058 to 934 mol/mol (p=0.0149). Even greater reductions of cholesterol in LDL3 were observed with the combination of pioglitazone and simvastatin: from 0.38 to 0.29 mmol/l (p=0.0006) and from 1021 to 903 mol/mol (p=0.0011), respectively. In addition, combination therapy reduced the particle number of LDL3 from 356 to 316 nmol/l (p=0.0074). Simvastatin preferentially lowered LDL1 and LDL2 subfractions, whereas pioglitazone reduced LDL3 cholesterol and cholesterol load. In addition, the combination reduced the LDL3 particle number. Thus, our data suggest a synergistic action of pioglitazone and simvastatin on atherogenicity of small dense LDL particles.